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Abstract
In the fall of 2002, the Onondaga Lake Partnership 

formed a Geographic Information System Planning Committee 
to begin the process of developing a comprehensive watershed 
geographic information system for Onondaga Lake. The goal 
of the Onondaga Lake Partnership geographic information 
system is to integrate the various types of spatial data to be 
used for scientific investigations, resource management, and 
the plan and design of improvement projects in the Onondaga 
Lake Watershed. A needs-assessment survey was conducted 
and a spatial data framework developed to support the 
Onondaga Lake Partnership use of geographic information 
system technology. The design focused on the collection, 
management, and distribution of spatial data, maps, and 
internet mapping applications. A geographic information 
system library of over 100 spatial datasets and metadata 
links was assembled on the basis of the results of the needs-
assessment survey. Implementation options were presented, 
and the Geographic Information System Planning Committee 
offered recommendations for the management and distribution 
of spatial data belonging to Onondaga Lake Partnership 
members. The Onondaga Lake Partnership now has a 
strong foundation for building a comprehensive geographic 
information system for the Onondaga Lake watershed. The 
successful implementation of a geographic information system 
depends on the Onondaga Lake Partnership’s determination 
of: (1) the design and plan for a geographic information 
system, including the applications and spatial data that 
will be provided and to whom, (2) the level of geographic 
information system technology to be utilized and funded, and 
(3) the institutional issues of operation and maintenance of the 
system.

Introduction
The Onondaga Lake Partnership (OLP) was established 

in 2000 to promote cooperation among government agencies 
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and other parties involved in managing the environmental 
issues of Onondaga Lake and the Onondaga Lake watershed 
in central New York. The senior partners in the Partnership 
are the Assistant Secretary of the Army (Civil Works), 
Administrator of the U.S. Environmental Protection Agency, 
Governor of the State of New York, Attorney General of the 
State of New York, County Executive of Onondaga County, 
and the Mayor of the City of Syracuse. The U.S. Army Corps 
of Engineers (USACE), Buffalo District leads the Partnership 
on behalf of the Secretary of the Army.

In the fall of 2002, the OLP formed a Geographic 
Information System (GIS) Planning Committee to begin 
the process of developing a comprehensive watershed 
GIS for Onondaga Lake. A GIS is a computer system 
for the collection, storage, analysis and display of spatial 
data and associated attributes. The committee consists of 
representatives from all of the OLP member agencies, and 
received technical support from the U.S. Geological Survey 
(USGS). The mission for the GIS planning committee 
during the first phase of the project was to conduct a needs 
assessment and develop a design and implementation plan for 
the use of GIS technology by the OLP and, at a time the OLP 
deems appropriate, by other partner organizations and also the 
public.

Purpose and Scope

This report (1) describes the needs assessment process, 
and (2) presents a spatial data framework for the design 
and implementation of a comprehensive GIS for the OLP. 
Additionally, a library of over 100 spatial datasets and 
metadata links was assembled. This library is a value-added 
part of this project that was not requested in the original 
USACE Onondaga Lake GIS and Watershed Database Project 
Management Plan (written communication). The Project 
Management Plan also stipulated the following assumptions: 
(1) web-based access to datasets, and (2) use of Environmental 
Systems Research Institute (ESRI) software. 
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Study Area

The OLP GIS study area covers all of Onondaga County 
and parts of six other central New York counties (fig. 1). The 
prominent surface-water features in the area include Onondaga 
Lake, Skaneateles Lake, Cross Lake, and the confluence of the 
Seneca and Oneida Rivers into the Oswego River. The total 
area exceeds 1,400 mi2; the major metropolitan area is the City 
of Syracuse (fig. 1).

Needs Assessment
The GIS planning committee’s first step was the 

development and distribution of a Needs-Assessment 
questionnaire (appendix 1) to (1) identify the best available 
digital data, (2) prioritize the spatial data needs of the OLP 
members, and (3) to make recommendations about possible 
methods to store and provide access of these data to OLP 
members and to the general public. The GIS planning 
committee met in December of 2002 to finalize the content 
of the questionnaire, and the committee distributed the 
questionnaire in January 2003. The meeting minutes are given 
in appendix 2. By April 1, 2003, the USGS had received nine 
completed questionnaires for compilation; the results of the 
questionnaires and subsequent analysis are given in the Needs 
Assessment Questionnaire Summary Report (appendixes 
3-7). The GIS Planning Committee met again in May 2003 
to validate the results of this summary report as well as to 
designate next steps for the design and implementation of OLP 
GIS products. The meeting minutes are given in appendix 8.

A key element of the Needs-Assessment process was 
to identify potential GIS products that will be useful to OLP 
members for mapping, spatial analysis, modeling, planning, 
and monitoring project activities. A summary of the requested 
spatial data and applications from the needs assessment survey 
are presented in table 1 and 2.

Spatial Data Framework
A spatial data framework was developed to guide the 

design and implementation of OLP GIS information products 
in support of the environmental management of the Onondaga 
Lake watershed. 

Design

The spatial data framework was designed based on the 
findings of the Needs Assessment, recommendations from the 
OLP GIS Planning Committee, and available GIS technology 
(fig. 2). The spatial data framework consists of three main 
components: (1) data collection, (2) data management, and (3) 
data distribution for providing OLP GIS information products 
(fig. 3).

Data Collection
The first component in the spatial data framework is data 

collection. The several types and sources of data that the OLP 
can assemble into a GIS library and/or present as information 
products include: 

• Existing spatial data available from GIS 
clearinghouses, directly from OLP partners and members, or 
fee-based datasets,

• Spatial data requested in the Needs Assessment to 
be created specifically for the OLP if they choose to fund 
development (table 1), and 

• Spatial data generated from current and future 
Onondaga Lake watershed projects (table 3).

As an additional part of the original Phase I of the GIS 
project, the USGS agreed to assemble existing GIS datasets 
to support the goals of the OLP. The benefits of creating 
a centralized spatial data or GIS library include (1) cost 
savings, (2) data consistency, and (3) the promotion of data 
sharing. A section of the Needs-Assessment Questionnaire 
asked respondents to indicate what existing spatial datasets to 
include in an OLP GIS library. The results of the questionnaire 
were used to guide the collection of over 100 spatial datasets 
and metadata links in 26 categories (appendix 9). 

The GIS library is the keystone of the framework and 
a spreadsheet was designed to provide a tool for the OLP 
to manage and maintain the library over the life of the 
Partnership. The spreadsheet is also a data-discovery tool for 
interested parties searching for spatial data. The spreadsheet 
includes information on the geographic extent, scale, data 
source, usage policy, and contains a metadata web link if 
available. As new GIS datasets and metadata useful to the 
OLP become available, they can be incorporated into the GIS 
library. A DVD copy of the current OLP GIS library and 
accompanying spreadsheet are available by request from the 
U.S. Army Corps of Engineers, Buffalo District. 

Emerging sources of spatial data the OLP could utilize 
for making information products are map services. A map 
service is a digital map containing a single data layer (e.g., 
imagery, elevation, land use) or a collection of complimentary 
data layers (e.g. streams, lakes, wetlands) that is published 
over the internet. The advantage of using a map service 
includes quick access to spatial data that the OLP would not 
have to collect and maintain. 

2  Onondaga Lake Watershed – A Geographic Information System Project 



Figure 1. Location of the Onondaga Lake Watershed and Onondaga Lake Partnership (OLP) Geographic Information 
System (GIS) study area in central New York.
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Table 2. Summary of the requested spatial applications compiled from the 
needs assessment survey.

1. An application for monitoring, coordinating, and promoting lake 
and watershed improvement efforts (using OLP & non-OLP 
project locations and areas of concern datasets)

2. Monitoring the progress / success of projects (linkage with 
Project Management Information System)

3. Internet mapping application to display results of Onondaga 
Lake Ambient Monitoring Program

4. Land-use planning 

5. Internet mapping application for viewing and/or distribution of 
spatial data

6. Potential linkage to other OLP projects

7. Public relations

Table 1. Summary of the requested spatial data compiled from the needs assessment survey.

1. Location, footprint, and status of OLP and non-OLP projects including:

Onondaga County Amended Consent Judgments

NY State Department of Environmental Conservation contaminated site remediation projects

OLP funded USACE and USEPA projects 

Other Partner / Member projects

Sampling sites, monitoring wells, buoys, & surveying benchmarks

Destiny USA Mall Expansion

Lakefront Development Corp Projects

City of Syracuse redevelopment

DOT (county, state, federal) transportation projects

2. Areas of concern to include:

 Culturally sensitive areas

 Burial contamination sites

 Sensitive / protected ecosystem and habitat

 Flood plains and wetlands

 Property ownership rights of way

 Major infrastructure

3. Onondaga Creek discharge and suspended sediment data.

4. GIS datasets containing watershed and receiving-waters information.

5. Confirmation of hydrologic datasets through aerial photos and field verification.

Table 3. List of the future Onondaga Lake watershed project spatial data sources.

Source Description

Onondaga County Ambient Monitoring Program
Urban Non-Point Source Pollution Best Management Practices

U.S. Geological Survey Surface-water model data
Ground-water model data

Parsons Corporation Project Management Information System
Comprehensive Habitat Restoration Plan
Comprehensive Non-Point Source Pollution Plan

4  Onondaga Lake Watershed – A Geographic Information System Project 



Figure 2. Design inputs for the Onondaga Lake Partnership (OLP) spatial data framework.

Figure 3. Flowchart for the Onondaga Lake Partnership (OLP) spatial data framework.
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Data Management
The second component of the spatial data framework 

involves the organization and storage of GIS datasets on a 
computer. Also, any map documents or GIS applications the 
OLP chooses to build will need to be developed using ESRI 
software as stipulated in the USACE Project Management 
Plan. This includes the ESRI ArcGIS products for managing 
GIS data and maps and the ESRI ArcIMS product for serving 
internet mapping applications. Additional information about 
the ESRI family of software products can be found at www.
esri.com.

Information Products Distribution 
The third component of the spatial data framework 

identifies the various types of GIS products the OLP can 
choose to use in support of its mission. Available products 
range from the distribution of a simple paper map to providing 
an interactive mapping application via the internet (fig. 3). 
The choice of product allows the OLP to control the content 
and GIS functionality presented to the audience and relative 
cost of development, operation, and maintenance. Table 4 
provides a summary of GIS functionality provided by selected 
information products. The OLP spatial data framework lists 
the following five spatial products: 
1) Paper or hard copy map - a static map that requires no com-

puter resources to use. 
2) Digital Map - a static map in formats including GIF, JPG, 

and PDF that are accessible with a web browser.
3) Published Map Format (PMF) - maps authored using Arc-

GIS Publisher that can be interactively viewed, explored, 
and printed using the free viewer, ArcReader.

4) Internet Mapping Server - an interactive mapping applica-
tion that allows the integration of many data sources for 
display, query, and analysis within a web browser.

5) Spatial Data Distribution - the sharing of data from the OLP 
GIS library though requests from interested parties who use 
GIS software.

The OLP is currently using hard-copy maps and presents 
digital maps on its public website (http://www.onlakepartners.
org/index.cfm). The OLP has not published maps and does not 
have any internet mapping applications. With the completion 
of the GIS library, the OLP now has the capability to distribute 
spatial data directly to GIS software users.

Implementation

The OLP has established a number of committees 
composed of the partners and members as well as 
representatives of the community including special interest 
groups, businesses, and educational institutions. These 
committees conduct the work of overseeing the activities of 
agencies and groups involved in improving the lake. However, 
this partnership model neither provides GIS personnel nor 

maintains the computer resources for implementing the 
spatial data framework. The OLP has several options for 
constructing a GIS for collecting and distributing spatial data 
and associated applications:
1. Enter into a cooperative agreement with an OLP Partner. 

The OLP and Onondaga County have a similar geographic 
area-of-concern.

2. Contract with a private sector consultant.
3. Enter into a Phase II agreement with USGS.
4. Combination of the above.

General relative estimates of the implementation cost 
for various GIS tasks are provided in table 5. Cost estimates 
for the OLP GIS will vary depending on its complexity, and 
as more details become available about the GIS information 
products that the OLP chooses to implement, better estimates 
of cost can be developed.

OLP Data Distribution
The GIS Planning Committee made several 

recommendations for the management and distribution of 
spatial data belonging to OLP members. The committee 
stated that most partner data should be available for sharing 
among the OLP; however, some data are sensitive and will 
need to be evaluated on a case-by-case basis. The OLP could 
benefit from developing a distribution policy for the sharing 
of provisional, internal usage, copyrighted, and security-
restricted data.

To assist the OLP with decisions regarding data 
distribution and mapping application accessibility for the 
Onondaga Lake watershed, the GIS Planning Committee 
proposed organizing the GIS audience into the following  
three tiers:
• Level 1 includes the OLP partners and agencies or contrac-

tors conducting OLP-funded projects,
• Level 2 includes agencies or contractors conducting non 

OLP-funded projects; educational institution; non-profit 
organizations, and 

• Level 3 includes the public.

Non-spatial Data 
A section of the needs assessment questionnaire asked 

respondents to indicate the types of non-spatial data they 
would like to see associated with the OLP GIS library. Table 6 
is a summary of the non-spatial data usages listed in needs-
assessment questionnaire responses. The OLP expressed 
interest in linking some non-spatial data to geographic data 
through a map interface. The companies that provide software 
products and business solutions for integrating electronic 
document management systems with a GIS include:
1. Hummingbird Enterprise™ (www.hummingbird.com),
2. General Code (www.generalcode.com), and
3. Information Builders (www.informationbuilders.com/

esridva).

6  Onondaga Lake Watershed – A Geographic Information System Project 



Table 4. Summary of the functionality provided by selected GIS information products.

GIS tool or feature GIS information products

Paper Map Digital Map

Published
Map

Format

Internet 
Mapping

Server

Spatial 
Data

Distribution*

Zoom / Pan N Y Y Y Y

Find/Identity Features 
and Attributes

N N Y Y Y

Database Query N N N Y Y

Map Assembly N N Y Y Y

Scale Dependent Data N N Y Y Y

Print the Map N Y Y Y Y

Data Download N N N Y N

* Spatial data requires the user to have GIS software to obtain the functionality.

Table 5. Cost estimates for selected geographic information system (GIS) tasks (Oral 
communication, Austin Fisher, President, Applied GIS, Inc., December, 2003).

Geographic Information System (GIS) task Cost Estimate

Data and map development $50 to $125 / hour

Web-enabled application development:

 Building an out-of-the box mapping application $2000 to $5000

 Building a custom mapping application $10,000 to more than $30,000

Web-enabled application hosted by private company contract $6000 / year

Note: These are estimates that are subject to change.

Table 6. Summary of the non-spatial 
data usages listed in needs-assessment 
questionnaire responses.

1. Climate and hydrologic data

2. Environmental monitoring data

3. Discharge and suspended-sediment data

4. Historical aerial photographs

5. Program executive summaries

6. Internet hyperlinks

7. Digital photographs

8. Outreach materials

Spatial Data Framework  7



Training and User Support 
Since the OLP employs no GIS staff, training of 

personnel will not be required. User support for any planned 
GIS information products can be in the form of read-me files, 
frequently asked questions (FAQs), glossary of terms and  
help screens.

Industry Standards 
The following industry standards are recommended for 

OLP data development and for the implementation of internet 
mapping applications:
• Standardized metadata for all information products include 

the Federal Geographic Data Committee (FGDC) -1998 
content standard for geospatial data and the Dublin Core for 
non-spatial information.

• The Open GIS Consortium (OGC) Compliance for internet 
mapping applications.

 Summary and Conclusions
The completion of Phase I of the Onondaga Lake 

Watershed GIS Project provides the OLP with (1) the results 
of a needs assessment survey, (2) an assessment of design and 
implementation strategies, (3) and a spatial data framework 
design. This framework will support the Partnership’s desire 
to use spatial data and applications in their mission of cleaning 
up Onondaga Lake. Implementation options were presented 
and the GIS Planning Committee offered recommendations 
for the management and distribution of spatial data belonging 
to OLP members. A spatial-data library of over 100 GIS 
datasets and metadata links was developed, as an addition 
to the objectives set forth in the original USACE Onondaga 
Lake GIS and Watershed Database Project Management Plan 
(written communication). This library is available for OLP use 
and for sharing with interested parties.

The OLP now has a strong foundation for building a 
comprehensive GIS for the Onondaga Lake watershed. The 
successful implementation of a GIS depends on the OLP 
determining: (1) the design and plan for a GIS, including the 
applications to be used and spatial data that will be provided 
and to whom, (2) the level of GIS technology to be utilized 
and funded, and finally (3) the institutional issues of operation 
and maintenance of the GIS.
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Appendix 1. Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System (GIS) Project 
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Needs Assessment Questionnaire for the Onondaga Lake

Watershed Geographic Information System Project
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OLP Mission Statement: The Onondaga Lake Partnership was established to promote

cooperation among Federal, State, and local governments, and other involved parties in

the management of the environmental issues of Onondaga Lake and its watershed.

The Partnership will facilitate and coordinate the development and

implementation of improvement projects to restore and conserve water quality, natural

resources, and recreational uses for the benefit of the public. The Partnership’s efforts

and actions will be consistent with the Onondaga Lake Management Plan.
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

A. Contact Information

1. What is your name and preferred salutation ( Ms.  Mrs.  Mr.  Dr.  None )?

2. Which agency or organization do you work for?

3. Which department or unit are you in?

4. What is your job title?

5. Are you a member of the Onondaga Lake Partnership GIS Planning

Committee?

_______Yes _______No

6. If you checked ��, please provide the name of the person who gave you the

questionnaire:

7. Please provide the following contact information

Your Building Name:

Street Address:

City/State/Zip Code:

Telephone Number: 

Fax Number:

Email Address:

Organization Web Page:

8. You are responding to this questionnaire for (check all that apply):

_______My organization _______Other organization(s) (please name)
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

B. GIS and Computer Systems Information

1. In your organization, GIS functions are:

_______Centrally-managed     _______Distributed among different departments

2. What type of operating systems do you use for your GIS needs?

_______PC _______UNIX

3. If you checked ��, please check the appropriate choice below:

_______Macintosh _______Windows Other

4. What type(s) of GIS Software do you use (please make a list)?

5. Do you use any other software that requires Spatial Data (if yes, please make

a list)?

6. What CAD (Computer-Assisted Design) Software do you use (please make a

list)?

7. What RDBMS (Relational Database Management System) Software do you

use (please make a list)?

C.  Data Collection, Production, and Distribution:

I. Data Collection

1. Do you yourself or your agency (please specify) collect data for use in a GIS

(if ��, skip to question 8 )

_______ I collect data for use in a GIS
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

_______Other employees of my Agency collect data for use in a GIS

_______No, neither my agency nor myself collect data for use in a GIS

2. If so, what is the primary use of the data you are collecting?

3. Do you collect data using a GPS (if ��, skip to question 6)?

_______Yes _______No

4. If so, what is the grade of the receiver you use?

 _______Survey _______Mapping _______Recreational

5. Do you use a differential correction to improve the accuracy of your GPS

data?

_______Yes _______No

6. Please provide the following information about the spatial data that you or

your agency collects (check all that apply):

Coordinate System Unit of Measure Horizontal Datum Vertical Datum

_______UTM

_______Meters

_______Feet

_______Other

(please list)

_______NAD27

_______NAD83

_______other

(please list)

_______NGVD29

_______NAVD88

_______none

_______other

(please list)

_______New York

State Plane

_______Meters

_______Feet

_______Other

(please list)

_______NAD27

_______NAD83

_______other

(please list)

_______NGVD29

_______NAVD88

_______none

_______other

(please list)

_______Geographic

_______Meters

_______Feet

_______Other

(please list)

_______NAD27

_______NAD83

_______other

(please list)

_______NGVD29

_______NAVD88

_______none

_______other

(please list)

_______Other

(please list)

_______Meters

_______Feet

_______Other

(please list)

_______NAD27

_______NAD83

_______other

(please list)

_______NGVD29

_______NAVD88

_______none

_______other

(please list)
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

7. How often is data collected?

II. Data Producton

8. Do you produce spatial data (if ��, skip to question 12)?

_______Yes _______No

9. If yes, then what spatial datasets do you produce?

10. Please provide the following information about the spatial data you produce:

Name:

Description:

Source material:

Approximate source material scale:

Date of Source material: 

Publication date:

Update cycle/frequency:

Scale of dataset:

Projection:

Type of metadata:

_______Federal Geographic Data Committee compliant

_______Data dictionary

_______Locally Defined

_______ None

If you produce more than one type of spatial data, please fill out additional

responses to question 10, available in Appendix I.

11.  Is your data used by others?
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

III. Data Distribution

12. Are there any legal or ethical issues regarding the distribution of spatial data

that your agency/organization produces, collects, or maintains (copyright,

licensing, fees, restricted redistribution)?  If yes, please make a list.

13. Do you maintain a current listing of available data (if ��, skip to question

15)?

_______Yes _______No

14. If, yes how is it available (check all that apply)?

_______Hardcopy _______NY State Clearinghouse

_______NSDI Clearinghouse _______Other (list:_________________________)

_______Website (if yes, provide URL:_______________________________________)

15. Do you distribute data in multiple formats?

_______Yes _______No

16. What are the supported data formats you use (check all that apply)?

_______Vector _______Raster _______Other

� If Vector, please check all that apply:

_______ESRI Shapefile _______ESRI Export File _______MapInfo

_______STDS Format _______Other (please list)

� If Raster, please check all that apply:

_______ESRI GRID _______TIFF/TFW _______GeoTiff

_______Mr. Sid _______STDS Format _______Other (please list)
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

17. What are the Distribution Media that you use?

_______CD-ROM _______FTP _______DVD

_______Internet Download _______ZIP Disk _______Other (please list)

18. Would you be able to disseminate GIS information or data to the other

Onondaga Lake Partners?

_______Yes _______No

19. Would you be able to disseminate GIS information or data to other

organizations or contractors performing improvement projects in the

Onondaga Lake watershed?

_______Yes _______No

IV. Internet Mapping Services

20. Do you currently provide Internet Mapping Access to your data?

_______Yes _______No

21. If ���, please describe the product(s) that is currently online:

22. If you answered ��� to question 20, is the data available for download?

_______Yes _______No

23. If you answered �� to question 20� do you plan to provide Internet Mapping

Access to your data in the future? If so, what is your approximate time

frame?

24. What Internet mapping software do you use, or anticipate using, if any?
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

D.  Spatial Data Usage

1. What is the source of the spatial data you use (check all that apply)?

_______Hard Copy Maps _______New York State GIS Clearinghouse

_______CUGIR _______In-House GIS Library

_______Field Data Collection _______Fee-based GIS Data Providers

_______USGS _______Other Federal Agency

_______DEC _______Other State Agency

_______SUNY ESF GIS Data _______Other University Data

_______Other (please list): ______________________________________________

2. For what general purposes do you or your organization use your GIS?

3. From the following list in Appendix II, the Excel spreadsheet entitled ���

���������������������, check the spatial datasets that your organization

currently has, or if not, are planning to use.  Please use the ������������
����� column with the following codes:

1 = Used Continually, 2 = Used Frequently, 3 = Used, 4 = Plan to Use,

For datasets that you would recommend including in an OLP GIS Library

please place a Y in the ��������������� column.

4. GIS Application types: What Existing/Planned applications do you have for

your current spatial datasets?

_______Browse _______Query

_______Display _______Analysis

_______Modeling _______Other (please list)

5. Do you currently use any GIS Data specifically related to the Onondaga Lake

Watershed? If so, for what purpose?

Appendix  17



Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� ������

6. Approximately how many employees in your organization use GIS?

E. Requested Spatial Data Product

1. Are there any digital GIS products or applications, currently unavailable in

your organization that would be useful to you?  This could include data that

requires geo-referencing or paper map products to scan.

2. What type of GIS products would contribute or enhance your organization’s

management or science activities within the Onondaga Lake Watershed?

3. Are there any particular features or attributes you would like to see built

into the proposed GIS product listed in Question 2?

4. At what scale would you like to see this data produced.

5. When would you need a potential GIS data product to be available?

6. Would this potential product be linked to a current or future project that

your agency is involved in (please specify)?
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� �������

F. Use of Non-Spatial Data

1. Is there any data that is not spatially-referenced that you would like to see

included into an Onondaga Lake Watershed GIS Product.  This data could

include status reports, photographs, etc. that are in either electronic or paper

format?

_______Yes _______No

2. If you answered ���� could you provide one or two examples of what sort of

data you had in mind?

3. If you answered ��� to question 1, would it be necessary for this data to be

accessible via an electronic search inorder to be used?

_______Yes _______No

4. If you answered �� to question 1, do you think non spatially-referenced data

should be included in this GIS product?

_______Yes _______No

5. Please include any other comments about non-spatial data below.
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� �������

Miscellaneous Comments

Please include any additional comments or recommendations you might have

about the future use of GIS and spatial data by the Onondaga Lake Partnership.

Completion Signature and Date

1. Would you like to know when the Information Needs Assessment is complete

and available for download?

2. If you are not a member of the GIS Planning Committee, would you like to

participate in future OLP-GIS activities?

Please sign your name to indicate you have completed the questionnaire.

Signature Date
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Appendix 1. (Continued) Needs assessment questionnaire for the Onondaga Lake Watershed Geographic Information System  
(GIS) Project 

�������������������������������� �������

Appendix I – Section C Question 10 Continued:

10a.  Please provide the following information about the spatial data you produce:

Name:

Description:

Source material:

Approximate source material scale:

Date of Source material: 

Publication date:

Update cycle/frequency:

Scale of dataset:

Projection:

Type of metadata:

_______Federal Geographic Data Committee compliant

_______Data dictionary

_______Locally Defined _______ None

10b.  Please provide the following information about the spatial data you produce:

Name:

Description:

Source material:

Approximate source material scale:

Date of Source material: 

Publication date:

Update cycle/frequency:

Scale of dataset:

Projection:

Type of metadata:

_______Federal Geographic Data Committee compliant

_______Data dictionary

_______Locally Defined _______ None
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Committee Meeting 
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Planning Committee Meeting 
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Appendix 3. Needs assessment questionnaire summary report

�

��������������������������������������������������������
������������������

�����������������������������������������

�� ������������

In the fall of 2002, the Onondaga Lake Partnership (OLP) formed a Geographic Information

System (GIS) Planning Committee to begin the process of developing a comprehensive GIS for the

Onondaga Lake watershed. The committee consisted of representatives from all OLP member agencies,

and received technical support from the U.S. Geological Survey (USGS). The mission for the GIS

committee during the first phase of the project is to develop a system design and implementation plan for

the use of GIS technology by the OLP and, at a time the OLP deems appropriate, by other partner

organizations and also the public. The committee’s first step was the development and distribution a

Needs Assessment questionnaire to identify the best-available digital data and prioritize the spatial-data

needs of the OLP members, and to make recommendations about viable methods to store and provide

access to these data to OLP members and the general public. The GIS committee met in December of

2002 to finalize the content of the questionnaire, and the committee distributed the questionnaire in

January. By April 1, 2003, the USGS had received nine completed questionnaires for compilation. The

results of the questionnaires and subsequent analysis are presented in this report. The OLP GIS

Committee met again on May 28, 2003 to validate the results of this report as well as designate next steps

for the design and implementation of an OLP GIS Product. 

��� �������

The following section presents only the questionnaire responses that have implications for the

future development of the GIS design and implementation plan.  Complete questionnaire results are given

in appendix 4. 5, 6, and 7.

�������������������������

The nine questionnaire respondents represent the following organizations:

• Onondaga County Department of Water Environment Protection

• Syracuse-Onondaga County GIS Planning Agency

• New York State Department of Environmental Conservation (NYSDEC), Division of Water
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Appendix 3. (Continued) Needs assessment questionnaire summary report

�

• City of Syracuse, Department of Engineering, Mapping, & Surveying

• TAMS Consultants (Working with NYSDEC)

• US Army Corps of Engineers (USACE), Technical Services Division and Project Management Team

Of the nine respondents, four were members of the OLP GIS Committee.  The New York State

Attorney General’s Office was represented by the NYSDEC, and that EPA Region 2 is acting as an

observer only.

����������������������������

All respondents use ESRI ArcView or ArcGIS software, and seven of eight use Windows

operating systems. Only one respondent represented an organization with centrally managed GIS

functions and one respondent uses a UNIX operating system, although they intend to switch to the

Window operating system by the end of the year. Questionnaire respondents use a variety of relational-

database-management systems and computer-assisted design software; respectively Microsoft Access and

AutoCAD are the most prevalent software listed.

���������������������������������������������

All questionnaire respondents indicated that either they, or others in their agency, collect GIS

Data. These data are used for a host of purposes, from map production, to monitoring, and modeling. The

primary use by many respondents is well-summarized by the following statement from a questionnaire

response:

“The primary purpose of spatial data use is answering inquiries, research, monitoring, and preparing

management and outreach documents based upon various project data fields.”

Some examples of how the questionnaire respondents use spatial data are listed below. One

respondent noted that his/her agency hopes to integrate all spatial information into a GIS for spatial

analysis needs.

� Land-use planning

� Ambient monitoring program for Onondaga Lake, non-point and point source control

� Hazardous-waste site assessment and remediation

� Municipal engineering and surveying

� Environmental-contamination analyses

� Hydrologic modeling and design

� Archeology and wetland mapping

� Environmental analysis of sensitive areas and regulated facilities

� Spatial data analysis and map production

� Agency-jurisdiction boundaries and land ownership

All questionnaire respondents but one indicated that they used a GPS to collect location data,

from daily to annually. Spatial data are stored in either Universal Transverse Mercator or New York State

Plane coordinate systems (evenly split), and the majority of respondents used the NAD83 horizontal

datum and the NGVD29 vertical datum.

Four respondents indicated that they currently produce spatial data. These types of data are used

for delineating streets and municipal boundaries, identifying contaminant distributions, locating sampling

sites, and locations of stream-bank stabilization and water-quality monitoring. All but one respondent

indicated that parties other than the source agency use the data.

No respondents indicated that their data were uniformly unavailable in terms of legal or ethical

issues surrounding data distribution to OLP members. Two respondents noted that sensitivities with some

of their data, but also indicated that such data could be made available to the OLP on a case-by-case basis,
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�

depending on the partnership’s needs. Other respondents noted that their data were releasable by Freedom

of Information Act request. The release of data to the general public will require a more careful sensitivity

evaluation.

Eight respondents noted that they maintain an up-to-date list of the data they possess, that are

available as hard copy, by e-mail, or on CD-ROM.  No respondents have yet made this list available over

the Internet. Most respondents store spatial data in vector and raster formats; the most prevalent data

storage formats are ESRI shapefiles and ESRI grids, respectively. The most common method for data

exchange is via CD-ROM (7 respondents); two respondents each listed Zip-Disks and FTP.  All

respondents indicated that they would be willing to share their data with other OLP members, and all but

one indicated willingness to distribute their data to the general public as long as it does not contain

sensitive information.

����������������

No respondents currently provide Internet mapping access to their data. One respondent indicated

that Onondaga County plans to provide this service within the next year, and a second indicated that their

agency is considering this option for data sharing. The respondent from the Onondaga County Planning

Department noted that the County plans to outsource development and hosting of internet-based access to

county GIS data. The primary goal of this data-sharing initiative would be to support other county

agencies, and eventually provide limited public access to the data. Four respondents stated that they

anticipated using ARCIMS software to provide this service.

������������������

Seven of the nine respondents named hard-copy maps as the most frequently used spatial-data

sources. Six respondents mentioned they use each of the following data sources: Cornell’s CUGIR site,

New York State Geospatial Clearinghouse, the USGS, in-house GIS data libraries, and field data

collection. Only one respondent obtains spatial data from a fee-based private source.

Seven respondents indicated that they use spatial data for display purposes; six respondents stated

that they use their data for query and analysis purposes, and five respondents use data for browsing and

modeling purposes. Additionally, five respondents are using data for purposes specific to Onondaga Lake,

including modeling contaminant loadings to the lake, developing rural Best Management Practices

(BMPs) for the watershed, and doing remedial investigations and feasibility studies of the lake and its

tributaries.

The number of employees per agency who actively use GIS varies greatly, from 3 to 30, with a

mean of 15.

Respondents were asked to indicate which spatial datasets from 26 categories are either currently

being used or will be used in the future. They also were asked which datasets they would recommend

including in an OLP GIS library. Six respondents submitted information on spatial data usage, and three

of those respondents included recommendations for the OLP GIS Library. One agency incorrectly filled

out a draft version and ultimately decided not to revise it. Their data therefore could not be included in the

spatial dataset summaries.

Datasets with the highest usage (indicated as either used continuously or frequently) were from

11 categories--the administrative, base map, biological, cadastral, elevation, hydrologic, geologic,

imagery, transportation, watersheds, and wetlands categories (appendix 5). In their draft response the City

of Syracuse listed administrative, cultural, transportation, and watershed spatial data usage.

Categories of data that respondents marked for future use included agricultural, biological,

cultural, demographics, elevation, monitoring, regulated facilities, and soils. Also, eight of the already

high-use categories showed increased planned usage; these were the administrative, biological, elevation,

hydrologic, geologic, imagery, watersheds, and wetlands categories.
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Recommendations for data sets to be stored in the OLP GIS library included spatial datasets from

all 26 categories. Generally, the most frequently requested datasets are in categories that have current and

planned usage. Of the 256 datasets identified as publicly available, 63 were recommended by all three

respondents for inclusion in an OLP GIS library. Two respondents and a single respondent requested an

additional 66 and 60 datasets, respectively (appendix 6).

�������������������������������

Questionnaire respondents provided clear ideas regarding spatial data needs and potential

products that could enhance their agency’s management or science activities. Some of the data needs

listed include:

• National Resources Conservation Service (NRCS) certified SSURGO soils data for Onondaga

County

• Watershed boundaries

• GIS datasets containing watershed and receiving-waters information

• Onondaga Creek discharge information and suspended-sediment data

• Confirmation of hydrologic datasets through aerial photos and field verification

• State Pollutant Discharge Elimination System (SPDES) Sites

Most ideas for broad and multidiscipline spatial-data products came primarily from one

respondent (appendix 7) and included the following elements:

1. Location, footprint, and status of projects (within the scope of the Onondaga Lake Partnership) that are

being conducted by OLP partners and member agencies.

2. Location, footprint, and status of major projects in and around Onondaga Lake and its watershed that

are being conducted by others and have a potential for some interrelationship with OLP projects

3. Areas of concern (such as sensitive or protected ecosystems and habitat, wetlands)

The above respondent suggested that such a product would “greatly help in one of the

partnership’s major functions--to monitor, facilitate, coordinate, and promote lake and watershed

improvement projects,” as well as aid in communication and planning. Access to this data product would

be via the Internet; the primary audience (OLP members) would receive initial use rights, and the public

could later receive limited use rights, once the needs of the primary audience are met. This internet-based

GIS product ideally would allow users to perform simple data manipulations, would be accompanied by a

FAQ and GIS Glossary, and would provide point locations with linkable data tables.

Most respondents indicated that they would like a spatial data product to be available during FY

2003 or as soon thereafter as possible. Several respondents suggested links of the GIS Spatial Data

product to current or future projects implemented by their agency, including:

• Ambient Monitoring Program (Onondaga Lake)

• USACE - OLP Rural BMPs Project

• USACE Online Database of Projects and Funding Information for OLP

������������������������

Six respondents indicated that some non-spatially referenced data are available that could be

included in an OLP GIS product. Examples of include climate and hydrologic data, historical aerial

photographs, program executive summaries, Internet hyperlinks, digital photographs, and outreach

materials. The respondents indicated that these types of data should be available via an electronic search.

Appendix  27



�

���� ���������������������������

The results of this questionnaire indicate that spatial data and GIS software is extensively used by

OLP member organizations, and that these organizations have also much interest in the development of a

product that would facilitate access and use of spatial data concerning Onondaga Lake. The following is a

summary of the key points generated by the questionnaire survey:

�The majority of respondents use ESRI software for GIS functions within their agency.

�All OLP members’ data are stored in UTM, State Plane, or both.

�OLP member agencies have strong GIS skills and technical capability, as shown by the large

number of agency personnel who use GIS software, the numerous agencies that produce spatial

data, and the sophisticated ways in which GIS is used (querying, modeling, planning, etc.).

�Most of the data produced and maintained by member organizations are available for sharing to

other OLP members, although some data are sensitive and will need to be evaluated on a case-by-

case basis. Certain legal issues would prevent or limit sharing some data with the general public.

All respondents indicated a willingness to share data with other OLP members.

�OLP members indicated an interest in developing Internet mapping application or spatial-data

storage in the near future. The questionnaire did not ask about the availability of funding or the

technical capacity of OLP members to undertake such a project.

�More than half of the respondents are using GIS for Onondaga Lake-specific purposes.

�Certain types of non-spatial data have a role in any proposed Spatial Data product.

�The development of a GIS-based spatial data product that would allow users to perform simple

map manipulations and download Onondaga Lake Watershed Data is one possible next step for

this effort. The OLP GIS committee discussed this possibility during the May meeting, and

decided that a two-tiered approach, with some data available to all via the web and more sensitive

data distributed by CD is an option worth further investigation. A standard procedure for updating

data could be developed (See “Minutes from the Onondaga Lake Partnership GIS Planning

Committee Meeting, May 28, 2003” for more details).

Appendix 3. (Continued) Needs assessment questionnaire summary report
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Needs Assessment Questionnaire for the Onondaga Lake

Watershed Geographic Information System Project

Responses of William E. Kowalewski to Questions E1 and E2 of Questionnaire

1. Are there any digital GIS products or applications, currently unavailable in your

organization that would contribute to or enhance your organization’s management

or science activities within the Onondaga Lake Watershed?  Please provide a

description for each including the necessary source materials.

- Location, footprint, and status of projects within the scope of the Onondaga Lake Partnership

(projects to restore, preserve, or enhance Onondaga Lake and its surrounding watershed) being

conducted by OLP partners and member agencies.

-- Onondaga County ACJ projects

-- NYS DEC contaminated site remediation projects

-- USACE and USEPA projects through the OLP

-- Other projects by partners/members or their parent organizations

-- Sampling sites, monitoring wells, buoys, surveying benchmarks…

- Location, footprint, and status of major projects in and around Onondaga Lake and watershed,

being conducted by others, potentially having some inter-relationship OLP projects

(opportunities, conflicts, duplication, mutual benefit…)

-- Destiny USA Mall Expansion

-- Lakefront Development Corp Projects

-- City of Syracuse redevelopment

-- DOT (State, County, Federal) transportation projects

- Areas of concern

-- Onondaga Nation – culturally sensitive areas, burial sites, contamination…

-- Sensitive/protected ecosystems & habitat

-- Flood plain, wetlands

-- Property ownership, rights of way

-- Major infrastructure (horizontal and vertical locations, sizes, capacities…)

- If met, all of these needs could greatly help in one of the partnership’s major functions – to

monitor, facilitate, coordinate, and promote lake and watershed improvement projects.  Sharing

existing project status and planning future projects are two major objectives under this function.

2. Are there any particular features or attributes you would like to see built into any

proposed GIS product listed in Question 1?

- Internet access by the primary audience (OLP partners and members)

- Internet access by secondary audience (public) only after the primary audience needs are met,

tested, and proven

- If possible – a tiered structure based upon a user’s data requirements and GIS skills.  Provide

some standard queries to answer “frequently asked questions” about the Onondaga Watershed.

Provide some capability for the user to turn-on/off layers of data.

- Ease of use.  Make interface with users as simple as possible.  Provide a link to a GIS glossary

of terms to help explain various attributes.  Provide a link to a set of instructions for various

functions.

Appendix 7. Needs assessment questionnaire summary report – additional questionnaire responses 
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Appendix 8. Minutes from the May 28, 2003 Onondaga Lake Partnership (OLP) Geographic Information System (GIS) Planning  
Committee Meeting

������ ���������

������������������������������������������

������������������������������

��������������������������������������������������������������

�������: Marc Graham, USACE

Elizabeth Coyle, NYSDEC

Carrie VanDerhoof, Onondaga County Water and Environment Protection

Don Jordan, Syracuse-Onondaga County Planning Agency

Edward Hart, Syracuse-Onondaga County Planning Agency

Doug Freehafer, USGS

Oliver Pierson, USGS

������: Lawrence Rinaldo, EPA Region 2

William Kowalewski, USACE

Glen Mihal, City of Syracuse

Martin Davis, City of Syracuse

����������������������������������������������������

The GIS Committee reviewed the draft of the report from the needs assessment

process. The following comments and suggestions were provided, and the final version of

the report will be updated accordingly:

� The Syracuse-Onondaga County Planning Agency is switching from a UNIX to

PC hardware platform by the end of the year.

� An important use for spatial data that was omitted in the draft is “Land-Use

Planning Applications.”

� The Syracuse-Onondaga County Planning Agency plans to outsource

development and hosting of an internet-based data repository. The primary goal of

this planned web site is to support other county agencies, with possible limited

public access in the future.
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The language in the draft document on legal and ethical issues surrounding data

sharing was reviewed and approved by the committee. Additional follow-up actions that

came out of the report review are:

� The NYSDEC and Syracuse-Onondaga County Planning Agency will provide to

the USGS lists of existing spatial data that their agencies are preparing. The

County’s list is currently being developed and will be forwarded to the USGS

when it is completed. The NYSDEC will provide a list of available data that can

be shared under FOIA laws.

� There were some questions about whether FEMA or another agency had

performed LIDAR mapping activities in the Onondaga Lake Watershed. DEC and

USGS will follow up to find out more information on the status of this activity.

� Onondaga County SSURGO data is apparently nearing completion. USGS will

attempt to get more information on the status of this dataset.

� It was agreed that the USGS will send all present members of the GIS Committee

a complete copy of the Summary Report, including Appendices and Tables.

������������������������������

The USGS is currently downloading, clipping to size, and archiving coverages

relevant to Onondaga Lake Watershed activities. The “Existing Available Spatial Data

List” developed for the questionnaire is being used as a reference for what data sources

exist, and the priorities expressed in the questionnaire are guiding the order in which

coverages are obtained. This library of spatial data will be used in the development of a

future OLP GIS product. Upon completion, the USGS will share a list of its contents with

OLP members.

�����������������������

The USACE (OLP) has hired Parsons Consulting to develop an Online Project

Database. The database will consist of a set of information concerning all active projects

in the Onondaga Lake Watershed. There is an opportunity to include a spatial element in

this database, to allow for an eventual link with the future GIS Product. One possibility

would be to add a “Sewer-shed” field to the database, and each project would be placed

in its appropriate “Sewer-shed.” Alternatively, projects could add a location point

(latitude and longitude) to a field in the database. Issues about how best to classify

different types of projects by area and how accurate field collection of location points

would be came up, but it was concluded that some location data, even if it is of

questionable accuracy, is better than nothing. USGS and USACE will continue to discuss

possibilities with Parsons about how best to integrate a spatial component into their

database.

Appendix 8. (continued) Minutes from the May 28, 2003 Onondaga Lake Partnership (OLP) Geographic Information System  
(GIS) Planning Committee Meeting
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���������������������������������������������������������������������

To begin this discussion, Doug Freehafer presented some ideas he had on the

various elements of a GIS to consider when planning a product for use by agencies and

the public. They include:

� People

� Data

� Applications

� Technologies

The audiences for the GIS include the OLP, Onondaga Lake watershed project

people, educational institutions, and the public.  Data for the GIS include existing data

that is either currently available or available by request and FOIA.  Another data category

is requested spatial data that could be developed either by other agencies (e.g. soils by

NRCS) or OLP-specific data generated by or for the partnership.

Examples of applications include monitoring the success of projects, using GIS for

land-use planning, and making relevant data sets available to agencies or the public.

Multiple technologies for viewing or distributing spatial data, from static maps to internet

mapping, were presented.

The GIS Committee discussed the pros and cons of some of the available GIS

technologies, as well as issues surrounding the release of data and hosting and/or

maintaining a GIS product. Some of the key points are resumed below:

� The GIS committee agreed that one option for a GIS product would be to provide

a limited amount of spatial data on an internet-based mapping application, such as

ArcIMS, that would be open to the public. OLP Agencies could provide data to

this site that is cleared for use by all, via individual agency policy or FOIA.

� Such a web-site could also share more sensitive data via password protected

access. OLP member agencies would receive passwords, and others could apply

for them on a case-by-case bases

� A second method of sharing data that the committee discussed as a possibility is

via CD-ROMs. Data that is available to OLP partner agencies but not to the

general public could be archived and maintained in a central location, with lists of

available data distributed to OLP member agencies. Agencies could then make

requests for the data they needed and this data would be sent to them on a CD,

allowing whomever is hosting the data to track who is using it.

� The GIS Committee decided that a two-tiered approach, with some data available

to all via the web and more sensitive data distributed by CD is an option worth

further investigation. A standard procedure for updating data could be developed.

� Any data that was shared would need to be attributed properly if it was to be

included into a report or other public document.

� Many examples of existing internet-based data sharing websites exist, and it was

recommended that the USGS study their protocols for updating and maintaining

data sets. One example mentioned in the meeting was Erie County, NY

(http://erie-gis.co.erie.ny.us/website/erie_help/help.htm).

Appendix 8. (continued) Minutes from the May 28, 2003 Onondaga Lake Partnership (OLP) Geographic Information System  
(GIS) Planning  
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The GIS Committee also discussed what type of organization(s) would be best-placed

to maintain, house, and disseminate these potential GIS products. Some of the key points

of that discussion are resumed below:

� Collecting, hosting, maintaining and updating data for the life of the product

represents a considerable task, under with current staffing levels, no OLP member

agencies have the capacity to undertake.

� Hiring a private firm to perform these tasks is one option. A private firm is

desirable option as they are an objective third-party not involved with collecting

this data, and could maintain it without conflict of interest issues. Additionally, a

firm may have the required skills and personnel to expedite the development of

this product. However, if a GIS product is housed and maintained by a firm, a

funding gap could mean the death of the GIS product.

� It was suggested that it might be desirable to confer the task of housing and

maintaining a GIS product to the county, as the limits of Onondaga County and

the Onondaga Lake Watershed are very similar. Additionally, from a long-term

sustainability point of view, if there was a funding gap, the County may be able to

maintain the product in a reduced fashion until additional funds were allocated.

However, the County does not currently have the personnel to take on such a

product. Additionally, if the county housed a GIS Product with environmental

data sets collected in the county, there may be a conflict of interest, and some

stakeholders might accuse the county of manipulating data.

.

Appendix 8. (continued) Minutes from the May 28, 2003 Onondaga Lake Partnership (OLP) Geographic Information System  
(GIS) Planning  

66 Onondaga Lake Watershed – A Geographic Information System Project 



A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�

�
� �

� �
�
�
�

�
� �

�

�
�
�
�
��
��
�
�
�
�
�
��
�
�
��
��
�
�
��
�
�
��
���
�
��
�
��
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
��

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
��
�
�
�
�
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
�
�
��
��
��
�

�
�
��
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�

�
�
��
�
�

�
�
�

�
��
�
��
��
�
�
��
�
�
��
�
�
��
�
�
��
�
�
�
��
��
��
��
�

�
��
�
�
��
�
��
��
��

�
�
�
��
��
���
�
�
�
��
�
�
���
��
�
�
�
��
�
�
�
�
�
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
��

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
���
�
�
�
���

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
�
�
��
��
��
�

�
�
�
��
�
�
�
��
��
�
��
��
��
�
�
��
��
�
��
�
�
�
�
�
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
��

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
��
�
�
��
��
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
��
�
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
��
�
���
��
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
��

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
���
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
���
�
�
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�

�
� �

�
� �

�
�
�

�

�
�
��
�
�
��
�
��
��
�
��
��
��
��
��
��
�
�
�
�
�
��
�
�
�
��

�
��
�
��
�
�

�
�
��
��

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�
�

�
��
�

�
�
��
�
�
��
�
��
��
�
��
��
��
��
��
��
�
��
��
�
�
��
�
�
�
��

�
��
�
��
�
�

�
�
��
��

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�
�

�
��
�

�
�
��
�
�
��
�
��
��
�
��
��
��
��
��
��
�
�
�
�
�
�
�
��
�
�
�
��

�
��
�
��
�
�

�
�
��
��

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�
�

�
��
�

�
�
��
�
�
��
�
��
��
�
��
��
��
��
��
��
�
�
�
�
�
��
�
�
�
��

�
��
�
��
�
�

�
�
��
��

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�
�

�
��
�

A
pp

en
di

x 
9.

 O
no

nd
ag

a 
La

ke
 P

ar
tn

er
sh

ip
 (O

LP
) s

pa
tia

l d
at

a 
lib

ra
ry

 s
pr

ea
ds

he
et

 

Appendix  67



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�
��
�
��
�
�
��
�
��
��
�
�
�
�
�
�
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
��
�
�
��
��
��

�
�
��
�
�
��
�
��
��
�
�
�

�
�
��
�
��
��
�
�
�
��
�
�
�

�
�
�
�
�

�
�
�
�
��
�
�
���
�
��

�
�

�
�

�
�

�

�
��
��
�
��
�
�
�
��
��
�
��
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

��
��
��
�
�
�
�

�
�
�
�
��
�
�
�
�

�
�
��
��
�
�
�
��
�
�
���
�
��
�

�
��
��
�
��
�
�
�
��
��
�
��
�
�
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

��
��
��
�
�
�
�

�
�
�
�
��
�
�
�
�
�

�
�
��
��
�
�
�
��
�
�
���
�
��
�

�
��
��
�
��
�
�
�
��
��
�
��
�
�
��
�

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

��
��
��
�
�
�
�

�
�
�
�
��
�
�
�
�
�

�
�
��
��
�
�
�
��
�
�
���
�
��
�

�
�
�
��
�
�
��
�
�
��
��
�
�
�
�
��
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

��
��
��
�
�
�
�

�
�
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�

��
�
��
��
�
��
��

�
�
�
��
�
�
�
��
��
�
�
�
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

��
��
��
�
�
�
�

�
�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

��
��
��
�
��
�
�
�
��
��

�
�
�
��
�
�
��
��
��
��
�
��
��
�
�
�
��
�
�
��
��
�
�
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
�
�
�
��
�
�

��
�
�
�
��
�
�
���
�
��

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
��
�
�
��
��
��
�
�
��
�
�
��
��
��
�
�
�
��
��

�
�
��
�
�

�
��
�
��
��
���

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��

�
�
��
�
�
��
�
��
�
��

�
�
�
���
�
��
��
�
��

�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
�
�
��
��

�
� �

� �
�

� �
�

�

�
�
��
�
�
��
�
�
��
�
��
��
��
�
��
�
��
��
��
�
��
�
��
��
�
��
��
��
�
��
�
�

�
�
��
�
�

�
�
�
��
�
�
��
�
��

�
�
�
�
�
�
�

�
�

�
�
��
�
�

��
�
��
��
��
��
�
�
��
��
�
�
�
��

�
�
��
��
�
�
�
��
��
�
�
�
�
�
�
��
�
��
��
��
��
�
�
��
��
�
�
�
��
�
�
��
��
�
�
�
��
��
�

�
�
�
�
��
��
��
��
�
�
��
�
��
��
�
�
��
��
��
��
�

�
��
��
�
��
�
��
�
�
�
�
�
��
�
��
��
��
��
�
��
�
���
�
�
��
��
�
�
��
��
�
��
�
��
�
�

�
�
�
��
�
��
��
�
�
��
��
�
�
��
��
��
�
�
�
��
��
�
�
�
�
��
��
�
��
�
�
��
�
�
��
��
��
�
�
�

�
��
�
�
�
�
�
�
�
�
��
�
�
�

�
��

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
��
��
�
�
��
�
�
�
��
�
�
��
��
��
��
�
��
�
�
�

�
��
�
��
�
��
��
�
��
�
��
�
��
�
��
�

�
�

�
� �

�
�

�

�
�
��
�
��
��
�
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�
��
�
��
�
��

�
�
�
���
�
��
��
�
��

�
�
�
�
��
�
�

��
�
�
�
��
�
�
���
�
��

�
�
�
�
��
�
��
�
��
�
�
�
�
��
��
�
��
�
���
�
��

�
��
�
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
��
�
�
�

��
�
�
��
�
�
��
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
��
�
��

68 Onondaga Lake Watershed – A Geographic Information System Project 



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�

�
�

�
�
�
�

�

�
�
�
��
�
��
�
�
��
�
��
�
��
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�

�
��
�
�
��
��
�
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
��
�
��
��

�
� �

�
�

�
�

�
�
�
�
��
�
�
�
�
��
�
�
�
�
�
��
�
�
�
�
��
�
��
�
�
��
�
�
��
�
�
�
�
��
�
�
��
�
�
�
�
�

�
�
��
�
��
��
�
��
�
�
��
�
�
�
�
�
��
��
�
�
��
��
�
��
�
�
�
��
��
�
�
�
�
�
�

�
��
��
�
�
��
�
�
�

�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
��
��
�
�
�
�
��
�
�
��
��
��
�
��
�
�
��
�

�
�
�
�
�
��
��
��
�
�
�
�
�
�
��
�
��
�
��
��
��
�

�
�
�
�
��
�
�
�
�
��
�
��
�
��
��
�
��
�
�
��
�
�
��
�
�
�
�
��
�
�
��
�
�
�
�
��
�
�

��
��
��
�
��
�
�
��
�
�
�
�
�
��
��
�
�
��
��
�
��
�
�
�
��
��
�
�
�
�
�
�

�
��
��
�
�
��
�
�
�

�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
�
�
�
�
�
�
��

�
��
�
��
��
�
��
��
�
�
�
�
��
�
�
��
��
��
�
��
�
�
��
�

�
�
�
�
�
��
��
��
�
�
�
�
�
�
��
�
��
�
��
��
��
�

�
�
�
�
��
�
�
�
�
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
�
�
��
�
�
�
�
��
�
�

��
��
��
�
��
�
�
��
�
�
�
�
�
��
��
�
�
��
��
�
��
�
�
�
��
��
�
�
�
�
�
�

�
��
��
�
�
��
�
�
�

�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
�
�
�
�
�
��
�

�
��
�
��
��
�
��
��
�
�
�
�
��
�
�
��
��
��
�
��
�
�
��
�

�
�
�
�
�
��
��
��
�
�
�
�
�
�
��
�
��
�
��
��
��
�

�
�
��
�
�
��
�
��
��
��
��
�
�
��
�
�
�
��
�
��
�
�
�
�
��
�
��
��
�
�
�
�
��
�
�

�
��

�
�
�
�
�

�
�
�
�

�
�

�
�
��
�
�

�
��
�
��
��
�
��
�
�
�
�
��
�
�
�
��
�
�
��
�
��
�
�
�
��
�

�
�

�
�

� �
�

�
�

�

�
��
�
�
�
��
�
��
�
��
�
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
��
�
�
�
�
�
��
�
�

��
�
��
��
��
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
��
�
��
��

�
�
�
�
�
��
�
��
��
��
��
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�

�
��
�
�
��
��
�
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
��
��
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
��
�
��
�
�
�
�
��
��
��
�
��
��
�

�
��
��
��
�
�
�
�
�
��
�
�
�
�
�
�
���
��
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
��
�
��
��

�
��
��
��
�
��
��
�
�
�
�
�
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
��
�
��
��

�
�

�
�

�
�
�

�
�

� �
�

�
�
�
�
�
�
��
�
�
�
�
��
�
�
�
��
�
�
��
��
�
�
�
�
�
��
��
���
�
��
�
��
�
�
��
���
�
�
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
��
�
��
��
��
�

�
�
�
�
��
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
�

�
�
��
�
�
�
��
��
�
��
�
�

�
�
�
�
��
�
�
�
�
�
��
��
��
�
�
��
��
�
��
��
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
��
���
�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
��
�
��
��
��
�

�
�
�
�
��
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
�

�
�
��
�
�
�
��
��
�
��
�
�

��
�
��
��
�
�
��
�
�
�
�
��
��
�
�
�
�
�
��
��
�
�
�
��
��
��
�
�
��
��
�
�
�
��
�

�
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
��

�
��
�
��
��
�
�
��
��
�
�
�
���
��
�
��
�
���
�
�
�
��
��
�

�
�
�
�
�
�
��
��
�
�
�
�
�
�
�
��
��
�

��
�
��
��
�
�
��
�
�
�
�
��
��
�
�
�
�
�
��
��
�
�
�
��
��
��
�
��

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
��

�
��
�
��
��
�
�
��
��
�
�
�
���
��
�
��
�
���
�
�
�
��
��
�

�
�
�
�
�
�
��
��
�
�
�
�
�
�
�
��
��
�

Appendix  69



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�
�
�
��
�
��
�
���
��
�
��
�
��
��
�
��
�
�
�
��
�
�
��
��
�
�
�
�
��
�
��
�
�
�

�
�
��
��
�
�
��
�
��
�
�
��
�
��
�
��
�
�
��
��
��
�
�
��
��
�
��
�
�
��
��
�
�
�

�
�
��
��
�
��
�
��
�
�
�
��

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
�
�
��
�
�
��
�
�
��
�
�
��
��

�
��

�
�
�
�
��
�
�
�
�
�
��
��
�
�
��
��
�
�
�
��
��
�
��
�
��
�
��
�
�

�
�
�
�
�
��
�
�
��
��
��
��
�
�
��
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�

�
�

�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
��
�
�
��
�
�
��
�
�
�
��
��
��
��
�

�
��
�
�
�
�
�
�
�
��
��

�
�
�
�
��
�
�
�
�
�
��
��
�
�
��
��
�
�
�
��
��
�
��
�
��
�
��
�
�

�
�
�
�
�
��
�
�
��
��
��
��
�
�
��
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�

�
�

�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
��
�
�
��
�
�
��
�
�
�
��
��
��
��
�

�
��
��
�
�
�
��
�
�
�
�
�
�
�
��
��

�
��
�
��
��
�
�
��
�
�
�
�
��
�
�
�
�
�
��
��
�
��

�
��
�
��
��
��
���
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�

��
�
�
��
�
�
��
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
�
�
��
��

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�
�
��
��
�
��

�
��
�
��
��
��
���
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�

��
�
�
��
�
�
��
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
�
�
��
��

�
� �

�
�

�
� �

�
�

�
�

�
�

�
� �

�
�
� �

�
�

�
�
��
�
�
�
��
�
��
�
�
��
�
�
��
�
��
�
�
��
��
�
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
�
�
�
��
�
�
��
��

�
�

�
�
�
��
�
��
��
��
��
��
��
��
�
��
�
��
�
�
��
�
�
��
�
�
�
��
��
�
�
��
��

�
�
��
�
�
��
��
��
��
�
��
��
�
�
�
��
�
�
��
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
��

�
�

�
��
�

�
�
�
�
�
�
�
��

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
�
�
��
��
�

�
���
�
�
�
�
�
��
��
�
�
�
��
�
��
�
�
��
�
�
��
�
�
�
��
���
�
��
�
��
�
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
���
�
�
�
�
�
�
�
�

�
�
��
�
�
�
��
��
�
��
�
��
�
��
��
�
�
�
��

�
�
��
�
��
��
��
�
�
��
�
��
��
�
�
�
��
��
�
��
�
�

��
�
��
��
�
��

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�
��
��
��
�
��
�
��
�
�
��
�
�
��
�
�
�
��

��
�
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
�
�
�
�
�
�
��
�
�

�
�
��
�
�
�
��
��
�
��
�
��
�
��
��
�
�
�
��
��
�
�

�
��
�
�
��
�
��
��
�
�
��
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�
��
��
�
��
��
�
�
��
�
�
��
��
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
��
�
�
��

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
�
�
��

�
�
��
��
�
�
�
��
�
�
��
�
�
�
�
�
��
��
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
���
�
��
�
�
�
��
��

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
��
�
�
�
��
��
�
��
�
�
�
�
�
��
��
�
�
��
��
�
�
�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
�
�
�
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
�
�
��

�
�
��
��
�
�
�
��
�
�
��
�
�
�
�
�
��
��
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
���
�
��
�
�
�
��
��

�
�

�
�

�
�
� �

�
�

�
�
�
�

�

�
�
�
��
�
��
�
�
��
�
�
�
�
�
�
��
�
�
��
�
�
�
�
��
��
�
��
�
�
�
��
�
�
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
��
�
�
�
�
�
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
��
�
�
�
�
�
�
�
��
��
�

70 Onondaga Lake Watershed – A Geographic Information System Project 



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�

�
� �

�
� �

�
�
�
��
�
�
��
�
�
��
�
�
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
��
�
�
�
�
�
�
��
��
�

�
�
�
��
�
��
��
��
��
�
�
�
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
�
��
��
��
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
��
�
�
�
�
��
��
��
�

�
�
�
��
�
�
��
��
�
�
��
�
�
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
��
�

�
�
�
��
�
�
�
�
��
�

�
�
�
��
���
��
�
�
�
�
�
�
��
�
�
��
�
��
�
�

�
�
�
�
�
�
��
�
�
�
��
��
�
��
��
��
��
�
�
�
��
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�
�

�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
��
�
�
��
�

�
��
��
��
�
�
��
�
��
�
�
�
��
��
��
��
�
��
��
�
��
�
�
��

�
��
��
��
��
�
�
��
�
��
�
�
�
�
�
��
�
�
�
��
�
�
��
�
�

�
�
�
��
��
�
�
�
�
�

�
�
�

�
�

�
�

�
�
�

�

�
�
�
��
�
��
��
��
��
��
�
�
��
�
��

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
�
�
��
�
�
�
�

�
�
�
��
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
�
�
�
��
�
�
�
�
��
�
��
�
��
�

�
�
�
���
��
�
��
��
�
�
�
�
��
��
�
���

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
���
�
��
�
��
�
�
��
�
��
��
�
��
�
�
��
��
��
�
�
��
�
��
�

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
�
�
��
�
�
�
�

�
�
�
��
�
�
�
�

�
��
�
��
��
�
��
�
�
�
��
�
�
��
��
��
�
��
��
�
�
�
��
�
�

��
�
��
�
�
�
�
��
�
�
�
��
��
�

�
�
�
�
�
�
�
���
�
��
�
��
�
�
��
�
��
��
�
��
�
�
��
��
��
�
�
��
�
��
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
�
�
��
�
�
�
�

�
�
�
��
�
�
�
�

�
��
�
��
��
�
��
�
�
�
��
�
�
��
��
��
�
��
��
�
�
�
��
�
�

��
�
��
�
�
�
�
��
�
�
�
��
��
�

�
�
�

�
�

�
�
�

�
�

�
�

�
�

�
� �

�
�

�
�

�
�

�

�
�
�
��
�
��
��
��
��
��
��
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�
��

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
�
�
�
��
��
�

�
�
�
��
�
��
��
��
��
��
��
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�
��

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
�
�
��
��
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
��
�
�
��
��
�
�
�
��
�
�

�
�
�
�
��
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
��
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
��
�
�
��
��
�
��
�
��
�
�
�
��
��
�
�
�
��
�
��
�
�

�
�
�
�
�
��
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
��
�
�
��
��
�
�
�
��
�
�

�
�
�
�
��
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�
��
�
�

�
�
�
�

�
�

�
�
�
�
�
��
�
�
�
�

�
�
�
���
�
��
��
��
�
��
�
�
��
��

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
��
�
�
��
��
�
��
�
��
�
�
�
��
��
�
�
�
��
�
��
�
�

�
�
�
�
�
��
�
�

�
�
�
�

�
�

�
�
�
�
�
��
�
�
�
�

�
�
�
���
�
��
��
��
�
��
�
�
��
��

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
�

Appendix  71



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�
��
�
�
�
��
��

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
��
��

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��

�
�
��
��
�
�
�
��
�
�
��
�
�
�
�
�
��
��
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
���
�
��
�
�
�
��
��

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
��
�
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
��
�
�
�
��
�
��
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
��
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
�
�
�
��
�
�

�
��
��
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
��
�
��

�
��
��
�
��
�
�
�
��
�
�
�
��
��
��
�
�
�
�
�
�

�
�
��
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
��
��
�
��
�
�
�
�
�

�
��
�
��
��
���

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
�
�
�
�
�

�
�
�
�
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
�
�
�
��
��

�
�
�
�
�
�
�
�
��
��
�
�
��
�
�
�
�
�
��
��
��
��
��
�
�
��

�
��

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
�
�
�
�

�
��
�
�
��
��
�
�
��
�
��
��

�
�

�
�

�
�
�

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
��

�
��
�
��
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
��
�

�
�
��
�
��
��
�
�
�
�
�
��
�
��
��

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
��

�
��
�
��
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
���
�
��
��
�
��
�
�
�
�
�
��

�
�
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
�
��
�

�
�
��
�
��
��
�
�
�
�
�
��
�
��
��

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
�
��

�
�
��
��
��
�
�
�
�
�
��
�
�
�
��

�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
�
�

��
�
��
�
��
�
�
�
�
�
��
��

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
�
��

�
�
��
��
��
�
��
��
�
�
��
�
�
�
��

�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
�
�

��
�
��
�
��
�
��
��
�
�
��
��

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
�
��

�
�
��
��
��
�
�
�
�
�
�
�
��
�
�
�
��

�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
�
�

��
�
��
�
��
�
�
�
�
�
�
�
��
��

�
��
��
�
��
�
��
��
��
�
��
�
��
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
��
�
�
�
�
��

�
�
��
��
��
�
�
�
�
�
��
�
�
�
��

�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
��

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
�
�

��
�
��
�
��
�
�
�
�
�
��
��

72 Onondaga Lake Watershed – A Geographic Information System Project 



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�

�
�

�
�
�

�
�

�
�

�
�

�
�
�

�

�
��
�
�
��
�
�
�
��
�
�
��
��
�
�
�
��
�
�
�
��
��
�
��
��
�
�
�
��
��
�
��
��
�

�
�
�
�
��

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�
�

�
�

�
�
�
�
��
�
�
�

�
��
�
��

�
��
��
�
��
�
�

��
��
�
�
�
�
�
��
��
�
�
�
�
�

��
��
�
�
�
�
��
��
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
�

�
��
�
�
�
��
�
�
��
�
��
�

�
�
��
�
�
�
��
�
�
�
�
��
�
�
�
��
�
�
��
��
�
�
�
�
��
�
�
�
�

�
�
��
�
��
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��
�

�
��
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
�
��
�
�
�
�
��
��
��
�

�
�
��
�
�
�
��
�
�
�
�
��
�
�
�
��
�
�
��
��
�
�
�
��
��
��
��
�
�
�
�
�

�
�
��
�
��
�

�
�
�
�
�
�

�
�

�
��
�

�
�
�
���
�
��
��
�
��
�
�
�

�
��
�
��
��
�
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
�
��
�
�
�
���

�
�
�
�
�
�
��
�
�
�

�
�
�
��
�
�
��
�
��
��
��
�
��
�

�
�
��
�
��
�

�
�
�
�
�

�
�
�
�

�
�

�
�
��
�
�

��
�
��
��
��
��
�
�
��
��
�
�
�
��

�
�
��
��
�
�
�
��
��
�
�
�
�
�
�

�
��
��
�

�
��
�
��
��
�
�
��
�
�
��
��
�
�
�
��
�
�
��
�
��
�
��
��

��

�
�

�
� �

�
�
� �

�
�
�
��
�
�
�
��
�
�
��
��
��
��
��
�
��
�
�
��
�
�
��
�
��
�
�
��
��
��
�
�
�
��
��
�
�
��

�
��
�
��
�
��
��
�
��
�
�
��
�
�
��
�
�
�
��
�
��
��
��
��
�
�
�
��
�
��
��
��
�
�
�

�
�
��
��
�
�
�
���
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�

�
��
�
��
��
�
��
�
��
��
�
��
��
�
�
�
��
�
�
��
�
��
��

�
��

�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�
��
�
�
�
�
��
��
�
���
��
�
��
�
�
��
��

�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�
�
��
�
�
���
�
��
��
�
��

�
��

�
�
�
�
�

�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�

�
��
�
��
��
�
�
�
�
��
�
��
�
��
�
�
�
�
��
�
�
��
�
�
��
�

�
��

�
�

�
�

�
�

�
� �

�
�

�
�
�

�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
��
�
��
�
��
�

�
��
�
��
�
�

�
�
�
�

�
�
�

�
�

�
�
�
�
��
�
�

�
��
��
�
��
�
��
�

�
�
�
��
�
��
�
�
��
��
�
��
�
��
�
�
�
��
�
�
�
��
�
�

�
�
�
��
��
��
�
��
�
�
�
�
��
��
�
�

�
�

�
�
�

�
�
� �

�

�
�
�
��
�
��
��
��
��
��
�
�
���
��
�
�
��
�
�
�
�
�
�
��
��
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
��
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
�
�
��
�
��
�

�
�
�
��
�
��
��
��
��
��
�
��
��
�
�
��
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
��
�
���

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
��
�
���
�
��
�

�
�

�
�

� �
�
�

�
�

�
�

� �
� �

� �
�

�
�
�
��
�
�
�
��
��
�
��
�
�
���
��
�
�

�
�
��
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
��
�
�

�
�
��
�
��
�
�
��
��
�
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
��
�
�
��
�
��

�
��
�
��
��
�
�
��
�
�
��
�
�
��
�
�
��
�
�
�
��
��
��
�
�

�
��
�
�
�
�
��
�
�
�
��
��
��

Appendix  73



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

��
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
��
��
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
��

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�
�
�
��
�
�
�
�

�
�
�
��
�
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
�
�
�
��
�
�
�
�
�
��
��
��
�

�
�

� �
�

�
�
���
�
�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
��
�
��
�
�
�
�
��
��
�
�
�
�
�
�

�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

��
��
�
�
�
�

�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
�
�

�
��
�

�
�
���
�
�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
��
�
��
�
�
�
�
��
�

�
�
��
��
�
�
��
�
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
�
��
�
�
��
�
��
��
��
�
��
�
�
�
�
��
��
�
�
�
��
�
�

�
�
��
��
��
�
�
�
�
�
��
��
��
��
��
�

�
�
���
�
�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
��
�
��
�
�
�
�
��
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
���
�
�
�
�
�

�
��
�
��
��
�
���
�
��
�
�
��
��
��
�
��
�
�
�
��
�
�
��
�

��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
��
�
�
�

�
�
���
�
�
��
�
�
��
�
�
�
�
�
�
��
�
�
�
�
��
�
�
��
��
�
��
�
�
�
�
��
�

�
�
�
�
�
�
��
�
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
���
�
��
��
�
��
�
�
�

�
�
�
���
�
��
��
�
��
�
�
�
�
�
�
��
��
��
��
��
�

�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�
�
��
�
�
�
�
��
��
��
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
��

�
�
��
��
�
�
�
��
�
�
��
�
��
�
�
��
�
�
�
��
�
�
�
�

�
�
�
�
�
��
�
�
��
��
�
�
�
��
�
�
�
�
�
�
��
�
��
��
��
��
�
��

��
��
�
��

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
���
�
�
�
�
�
��
��
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�

�
��

�
�

�
�
�
�
�
��
��

�
�
�
�
�
�
�
��
�
�
�

�
�
��
��
�
�
�
��
�
�
��
��
�
��
���
�
�
�
��
��
�
�
��
��

�
�
�
�
�
�

�
��
��
��
�
���
�
�
�
�
��
�
�
��
��
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�
�

�
�
�
��
�
�
�
��
�
��

�
�
�
�
�

�
�
�
�
�
���

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
��
��

�
�
��
��
��
�
���
�
�
�
�
��
�
�
��
��
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
��
�

�
�
�
��
��
�
�
��
�
��
�
�
�
��
�
�
�
�
���
��
�
�

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
���

�
��
�
��
��
�
��
��
�
�
�
�
��
�
�
��
��
��
�
��
�
�
��
�

�
�
�
�
�
��
��
�
�
�
���
��
��
�

�
��
��
��
�
���
�
�
�
�
��
�
�
��
��
�
�
�
�
�
�
�
��
�
�
��
�
�
�
�
��
��
�
��
��

��
�
�
��
�
�
���
�
�
�
��
�
��
��
�
��
�
�
��
�
��
�
�
��
��
��
��
�
��
�
�
��
�
���
�
��
�

�
�
�
��
�
�
��
��
�
�
��
�
�
�
���
�

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
��
�
�

�
�
�
���
�
��
��
��
�
�
��
�
�

��
�
�
��
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
��
�
���
��
��
��
�

�
�
�
��
�
��
�
�
���
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
�
�

�
�
�

�
�

�
�

�
�
�

�
� �

�

�
�
�
��
�
��
��
��
��
��
��
�
�
��
��
�
�
��
��
�
�
��
�

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
��
�
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
��
�
�
��
�
��
��
��

�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
��
�
�
��
��
�

�
�
��
��
�
�
��
�
�
�
��
��
�
�
�
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
��
�
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
��
�
�
�
��
��
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
��
�
�
��
��
�

74 Onondaga Lake Watershed – A Geographic Information System Project 



A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
��
�
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
��
�
�
�
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
�
�
��
�
�
�
��
��
�
�
�
�
��
���

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
�
��
�
�
��
��
�

�
�
�
��
�
��
��
��
��
��
�
���
�
�
�
��
��
�
�
��
�
�
��
��
��
�
�
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
��
��

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
�
�
��
�
��
�
�
��
�
��
�
�
��
��
�
��
���
�
��
�

�
�
� �

� �
� �

�

�
��
�
��
��
��
��
�
�
�
��
�
��
�
��
��
�
�

�
��
��
�
�
��
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
��
��
�
�
�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��

�
��
�
��
��
�
��
�
��
��
�
�
�
�
�
��
��
��
��
�
��
��
�

�
�
�
��
�
��
�
�
��
��
�
�
�
��
��
��
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
�
�
�
��
�
�
��
�
��
��
�

�
�
�
��
��
�
�
�
��
�
��
�
��
��
�
�

�
��

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
��
�
��
��
�
�
��
�
�
�
��
��
��
��
��
�
��
�
��
��
�
��

�
��
��
�
�
�
�
�
��
�
�
��
��
�
��
��
�

�
�
�
��
�
��
�
�
�
�
��
�
��
�
��
��
�
��
�

�
��
�
�
��
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
��
�
�
�
���
�
��

�
�
�
�
�
��
�

�
��

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
�
��
�

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�
�
�
��
�
��
�
�

�
��

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
��

�
��
��
�
��
�
�
��
�
�
�
��
��
��
��
��
�
�
��

�
�
�
��
�
��
��
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�

�
�
�
�
��
��
��
�
�
�
�
�
��
�
��
�
��
�
�
�
�

�
�

�
�

�
�

�
�

�
�

�
�
�
��
��
�
��
��
�
��
��
�
�
�
�
�
��
�
�
��
��
��
��
��

�
��
�
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�

�
��
�
��
��
�
��
��
�
�
�
�
��
�
�
��
��
��
�
��
�
�
��
�

�
�
�
�
�
��
��
�
�
�
�
�
�
��
��
�

�
�
�
��
��
�
��
��
�
��
��
�
�
�
�
�
��
�
�
��
��
�
��
��
��
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
��

�
�

�
�
�
�
��
�
�

�
��
�
�
�
�
�
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
��
�

�
�
�
��
�
��
��
�
�
��
��
�
��
�
�
�
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�

�
�
��
�
��
�
�
��
�
��
��
��
�
��
�
�
��
��
���
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�
��
�
�
��
�
��
��
��
�
�
�
�
�
��
��
�
��

�
�
�
��
�
�
�
�
�
��
��
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
�
�
��
�
��
��
�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
��
�

�
�
��
�
��
�
�
��
�
��
��
��
�
��
�
�
��
��
���
�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�
�
��
�
�
�
�
��
�
�
��
��
�
��
��
�
�
��
��

��
��
�
�

�
��
�
��
�
�

�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
��
�
�

�
�
�
�
�
�
�
�

�
�
��
�
�
�
��
�
�
�
��
�
��
�
�
�
��
�
��
�
�
��

�
�
��
��
�
�
�
��
�
�
��
�
�
�
�
�
��
��
�
�
�
��
�

�
��
�
��
��
�
�
��
�
�
�
��
�
�
��
�
�
���
�
��
�
�
�
��
��

Appendix  75



A
pp

en
di

x 
9.

On
on

da
ga

 L
ak

e 
Pa

rtn
er

sh
ip

: S
pa

tia
l D

at
a 

Li
br

ar
y 

sp
re

ad
sh

ee
t

�
�
��
�
��
�
��
�
�
��
�
��
��
��
�
��
�
��
�
�
��
�
��
�
�
�
��
�
�
��
�
�
��
�
��
�
�
�
�
��
�
�
�
��
�
�
�
��
�
�
�
�
�
��
�
�
��
�
��
�
�
��
�
�

��
��
��
��
��
��
��
�
���
�
�
��
��
�
��
�
��
�
��
�
��
�
��
�
�
�
�
��
�
��
�
��
�
��
��
��
�
�
��
�
�
�
�
��
�
��
�
�
�
�
�
��
�
��
�
�
��
��
�
��
��
�
��
�
��
�
�

��
��
��
��
��
��
��
�
�
�
��
��
�
�
��
�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
�
�
��
��
��
��
�
�
���
�
��
��
��
�
�
��
�
��
��
�
��
�
��
�
�
�
�
��
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
��
�
�
�
�
�
�

��
��
��
��
��
��
��
�
�
��
��
�
�
�
�
�
�
��
�
�
�
��
��
�
�
��
�
��
�
��
�
�
�
��
�
��
��
�
��
�
�
�
�
�
�
�
��
�
�
�
��
�
��
�
�
��
�
��
��
��
�
�
��
�
��
��
�
��
�
�
��
��
�
�
��
�
��
��
��
�
��
�
�
��
�
��
��
��
�
�
��
��
�
��

�
�

�

�
�

�
��

�
�

�
�

��
�

�
�

��
�

�
��

�
�
�

�
�

��
�

��
�

�
�

��
�

�
��

�
�

�
�

�
��

�
�

�
�

�
�

�
��

�
�

��
�

�
�

��
�

��
�

��
�

�
�

�
�

��
�

�
�

�
�

�
�

�
�

�

�
�
�
�
�
�
�
�
��
�
�
�
��
�
��
��
�
�
�

�
��
�
��
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
�
�
��
�
�
�
��
�

�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
�
�
��
�
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
�

�
�
�
�
�
�
��
�
�
�
�
�
��
�
�
�
�
�
�
�
�
��
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
�
��
��
��
�
��
�
�
��
��
�
�
�
�
�

�
��
�
��
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
��
�
��
�
�
��
�

�
�
�
��
�
��
�
�
�
��
�
��
�
�
��
�
�
��
�
�
�
�
�

�
�
�
�
�
�
�
�
��
�
�
�
��
��
��
�
�
��
�
�

�
�
�
�
�
�
��
�
�
�
�
�
��
�
�
�
�
�
�
�
�
��
�
�

�
�

�
�

�
�

�
�

�
�
��
��
�
�
�

�
��

�
�
�
�
�

�
�
�
�

�
�

�
��

�
��

�
�
�
��
�
��
�
�
�
�
��
��
�
�
��
��
�
�
�
�
�

�
�
��
��
�
�
�
�
�
��
�
�
��
�
�
��
��
��
��
��
�

�
�
��
�
��
�
�
�
�
�
��
�
�

�
�

�
� �

�
�

�

�
�
��
�
�
�
��
�
�
��
�
�
�
�
��
�
�
�
�
��
��

�
��
�
��
�
�

�
��

�
�
�
�
�

�
�
�
�
�

�
�

�
�
�
�
�
��
��

�
�
��
�
�

�
��
�
��
��
�
�
��
�
��
��
�
��
�
�
�

�
�
�
��
�
�
�
��
��
��
��
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
��
�
�
�
�
�
�

�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
��
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�

�
��
�

�
�
�
��
�
�
�
��
��
��
��
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
��
�
��
��
�
�
�

�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
��
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�

�
��
�

�
�
�
��
�
�
�
��
��
��
��
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
��
�
�
�
�
�
�
�
�

�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
��
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�

�
��
�

�
�
�
��
�
�
�
��
��
��
��
��
�
�
�
�
��
��
�
�
��
�
�
�
�
��
��
�
�
�
�
�
�

�
�
�
�
��

�
��
�
��
�
�

�
�
�
�
�
�
�

�
�
�
��

�
�

�
�
�
�
��
�
�

�
�
�
��
�

�
��
�
��
��
�
�
��
�
��
�
�
�
���
��
�
��
�
���
�
�
�
��
�
��

�
��
�
�
��
�
�
�
�
�
�
�
�
�
��
�
�
��
�
�
��
�
�

�
��
�

A
pp

en
di

x 
9.

 (C
on

tin
ue

d)
 O

no
nd

ag
a 

La
ke

 P
ar

tn
er

sh
ip

 (O
LP

) s
pa

tia
l d

at
a 

lib
ra

ry
 s

pr
ea

ds
he

et
 

76 Onondaga Lake Watershed – A Geographic Information System Project 



Appendix 10. List of organization codes
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Appendix 11. List of spatial extent and use 
of policy codes, acronyms, and data types
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